Per2 gene expressions in the suprachiasmatic nucleus and liver differentially respond to nutrition factors in rats.
We previously reported that parenteral nutrition (PN) altered the circadian rhythm of clock gene expression in the suprachiasmatic nucleus (SCN) and liver of rats. The present study was designed to investigate what factor(s) in the PN solution causes the alteration. Male Wistar rats, kept under light and dark conditions, were divided into 4 groups after cannulation. The sham operation group received saline solution from 8 am to 8 pm at the rate of 36 mL/kg/12 hours. The glucose, amino acid, and saline groups received a glucose solution (20% wt/vol glucose, 261 kcal/kg/d, Na(+) 50 meq/L and Cl(-) 50 meq/L), an amino acid solution (4.3% wt/vol 1.78 gN/kg/d, Na +50 meq/L and Cl(-) 50 meq/L) and a saline solution from 8 am to 8 pm at a rate of 240 mL/kg/12 hours, respectively. Rats were killed every 4 hours (9 am = Zeitgeber Time (ZT) 02, 1 pm = ZT06, 5 pm = ZT10, 9 pm = ZT14, 1 am = ZT18, 5 am = ZT22, n = 3 at each point), and brain and liver samples were removed. rPer2 expression in the SCN and liver was analyzed by in situ hybridization and Northern blotting, respectively. Compared with the sham-operation rats, the peak time of rPer2 expression in the SCN was significantly affected by glucose, amino acid, and saline solutions. Among them, glucose-group rats showed the rPer2 expression most similar to that of diurnal PN. On the other hand, the rPer2 expression in the liver was shifted in the glucose and amino-acid-solution groups. The pattern of rPer2 expressions in the amino acid group was most similar to that of the diurnal PN group. These results indicate that the most potent entrainer for the SCN clock is glucose, whereas that for the liver is amino acid.